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CONFIDENTIAL

ABSTRACT

(V) Object.

The object of project 4-04-15-032-04 is to conduct developmental studies
on shells, rockets, land mines, soray tanks, bombs, and bomblets for the
dissenination of V agent.

The object of this series of tests is to determine the density end drop-size
distributions of ground contamination and diquid imoaction of a V agent filled
155~ma, shell,

(C) Results,

it‘) The total area coverage with respesct to ground deposition at a density
level of 0,05 g./sq.m. for this munition statically functioned at ground level
and equipped with agent/burster ratios of 2/1 and 18/1 was 1,500 and 1,000 sq.m.,
respectively, The area coverage with respect to vertical impaction for the 2/1
and 18/1 ratios was 1,400 and 800 sq.m., respectively., The total quantity of
agent deposited on the grid as ground deposition was approxinately 100% of the
agent £illing weight for each ratio.

RS, The total erea coveruge with respsct to ground deposition at a density
level of 0,05 g./sq.m. for this munition dynam’enlly functioned at a height of
25 ©'t. and equipped with an agent/burster ratio of 2/1 ranged from 3,700 to
5,500 sy.m. The total quantity o® ground deposition ranged from approximately
80 to 1X0% of the agent f£illing weight,

3p—The total area coverage with respect to ground deposition at a density
level of 3,05 g./sq.m. for this ounition stetically or dynamically functioned
at a height of 56 ft. and equipved with agent/burster ratios of 2/1 and 18/1
ranged from 3,800 to 7,700 sg.m. and 2,200 to 6,500 sq.m,, respectively. The
arca coverage with resvect to vertical impaction for the 2/1 and 18/1 ratios
ranged from 12,800 to 13,000 sq.m, and 3,600 to 8,900 sy.m., respectively. The
total quantity of ground deposition ranged from 70 to 100% of the agent filling
waight for each ratio, "\
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A SERIES OF STATIC AND DYNAMIC TBSTS.OF SINGLE BIS AND VX-FILLED 155-MM. SHELL,

EQUIPPED WITH AGENT TO BURSTER RATIOS OF 2/1 AND 18/1, AND DETONATED
ON THE GROUND AND AT HEIGHTS OF 25 AND 50 FT. (V)

I. INTRODUCTION,

A, (U) Object,

The object of project 4-04~15-032-04 is to conduct developmental
studies on shells, rockets, iand mines, spray tanks, bombs, and bonblets for the
disseaination of V agent,

The object of this series of tests is to determine the density and drop~
size distributions of ground contamination and liquid impaction of a V agent
filled 155-mm, shell.

B, (U) Authority.

This investigation was authorized under project 4-04-15-032-G4, V-agcat
Munitions, established 12 December 1957 (CCTC Item 3388),

I7. (U) BISTORICAL.

Anong the test programs established to conduct developmontal studies on the
dissemination of V-agent from shell, rockets, land mines, spray tanks, bombs, and
bomblots is the 155-mm, shell which is outlined in this report. Theoso tests were
conducted at Army Chemical Center and Dugwsy Proving Ground for the purpose of
determining the efficiency of agent dissemination from a VX and VX simulant-filled
155-mm. shell when equippsd with agent/burater ratios of 2/1 and 18/1 and statical-
ly and dynamicslly functioned at various heights. This test program is continuing
since the presently conducted tests have not been completely evaluated at this
time, These additional results will be published at a later date as an addendua
to this report.

III., EXPERIMENTAL.

A. (V) Munition,

For each test, conducted at the Army Chemical Center N field test
installation and at Dugway Proving Grounds, a single 155-mm, shell was filled
with VX or VX simulant [bis-compound bis(2-ethyl hexyl) hydrogen phosphite];
containing tetrytol as a burster; agent/burster ratios of 2/1 and 18/1; and
statically or dynamically functioned on the ground and at heights of 25 and 50 ft.
The exact agent filling weight, burster weight, and ngent to burster ratios for

each munition are given in table 1,

B. (U) Procedurs,

Center, were staticallly functioned on a 500-yd, square horirontal grid with the
exception of field test 1792-A which was conducted on a 1000~yd, circular grid,
The sampling equipment was emplaced on the grid as described in the text directive
and amendments for field tests 1781 through 1801, given in appendix A, and alsao as
described in Standard Plan of Test No. 11 for field test 1792A,

All of the ﬁEound and 50 ft, air burst testa; conducted at Army Chenical
s
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All of the eir burst tests, conductsd at Dugway Proving Ground, were
functioned dynamicslly from e field piece located approximately 100 yd. upwind
fror the grid into a plate gless target suspended at heights of 25 and 50 f¢,
The tasts were conducted as specified in DPG Test Plan No, 354, Phase B, and
No, 355, Phases E, * and G.

C. (U) Results,
1. Genersl,
A summary of the operational data of each test is given in table 1.
The results of each test that had egent flashing sre not included since a memoran-
dum will be {issued summerizing all date with respect to agent stability on
detonation.
Table 1

Sunmary of Trisls

Feight
Place Weight | of Weight | Agent/
Field of of pure of burster | Burst | Detona~
tost |test Date & tine agent lagent bursten ratio he}zht tion }Agent
1781 | ACC |8 MUar 1357, 1225hr, 2?835 2?835 1,234 21 gr. |Stetic | Bis
355 B1|{ DPG [19 Dec 1957,0600hr.} 2,549 | 2,192 | 2,191 | 2/1 25 |Dynamic | Bis
EL| DPG |19 Dec 1957,0600hr.] 2,549 | 2,192 | 1,191 2/1 25 |Dynanic | VX
E2 | DPG |14 Jan 1958,1904hr. | 2,549 | 2,192 | 1,191 | 2/1 25 |Dynamic | WX
F1 | DPG |21 Jan 1958,2142hr.} 2,549 | 2,292 | 1,191 2/1 50 |Dynanic | VX
F2 [DPG {3 Feb 1958, 194%hr.| 2,549 | 2,192 { 1,191 | 2/1 50 { Dynamic | VX
P3| D¢ 119 Mar 1958,1850hr.] 2,549 | 2,192 | 1,191 ] 2/1 50 | Dynamic | VX
P4 | DPG 127 Mar 1958,0751hr.| 2,549 | 2,192 | 1,191 | 2/1 50 | Dynumic | VX
Y5 | DPG |15 Apr 1958,0755hr.}| 2,549 | 2,192 | 1,191 | 2/1 50 | Dynamic | WX
354 BL | DPG |9 Apr 1957, 0615hr.| 2,455 | 2,455 | 1,191 | 2/1 50 | Dynamic | Bis
B2 {DPG |11 Apr 1957,0641hr.i 2,455 | 2,455 | 1,191 | 2/1 50 | Dynamic } Bis
1784 |ACC |18 Mar 1957,1255hr,| 2,835 { 2,835 | 1,234 | 2/1 50 |Static | Bis
1785 {ACC |25 Mar 1957,1234hr.{ 2,722 | 2,722 | 1,234 {~ 2/1 50 |Static | Bia
1783 |[ACC |18 Mar 1957,1025hr.] 3,289 | 3,289 188 | 18/1 gr. | Static | Bis
1790  |ACC |21 Mar 1957,1130hr.| 3,402 | 3,402 188 | 181 50 |Static |} Bis
1791 |ACC {27 Mar 1957,1415hr.| 3,289 | 3,289 188 | 18/ 50 |Static | Bis
1792h [ACC |3 Nov 1957,1135 hr.{ 3,400 { 2,754 L0 | 18/1 50 |Static | Bis
355 G2 |DPG |18 Mar 1958,1919hr, | 3,473 | 2,987 186 | 18/1 50 | Dynamic | VX
63 [DPG |16 Apr 1958,0929hr. | 3,473 | 2,987 186 | 181 50 | Dynamic | VX

2, Hoteorolo&ical Data,

A summery'of the meteorologicel data that was obtained from burst
tu oloud passage for each test is given in table 2.

~
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Table 2

iletoorological Date

Field Average Average wind T:O!mragurg gradient Iggy_a%uo ,
) 2. u,-0,3 m, ace r i
e "1:(.1;::?“ mggjgf“" oF, L 2N s "%"
1781 3 192 ~2.3 ~2.2 54 7
s’ 6 144 40.5 +2.5 2 25
Rn 6 L4 $+0.5 +2.5 22 25
E2 8 125 +0.5 +1.0 23 X
Fl 7 14 4.7 +1.7 20 2
F2 U 142 $0.5 +0.8 38 40
F3 7 135 #1.2 ' +2.7 46 49
) 72 9 15 -041 ~0.7 29 XY
F5 5 112 -0.3 -1.3 49 51
354 Bl 6 13 40.9 +1.3 % 37
B2 4 160 -6 -1.3 45 43
178/ 8 86 -1,2 -1.2 46 &b
1785 10 G =1.4 ~1.4 44, 42
1783 2 240 -1.0 ~0.8 50 52
1740 9 320 -1,6 -2.1 50 45
1791 7 16 -1.5 -1.7 42 45
17924 13 268 -1.2 -1.8 54 49 ' ‘
355 G2 6 132 +0.6 +1.1 41 42
G3 3. 85 0.0 -1.6 .59 63

IV. DERIVED RZSULTS.

A, (U) Giound Deposition,
1. Aroca Coverage,
The total ereas covored by various contarination densities for

ground deposition (measurod by sampling pans at ACC and by petri dishes at DPG)
ere given in table 3,
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Table 3
Totzl Area Coverage by Greund Denosition
.
b
Field Fsge';t/ ; Heizht
test burster ! of _ Contaaimtion donaity {1./s5.m0)
| retis burst Agent ' 2,01 : 1,05 1.1 2,5 .1 1 J10
1781 2n 22 1 Bis 3,775 1,500 1,1505“"?"&0 420 §170 |60
355 Z1e i 21 25 f Bis. 123,000 ., | 1,90 | woiw | o
B ] 2A 25 P ow 10,000 13,700 | 2,200 | 650 30 110 o
22 21 s b v (1,000 4,0 | 3,200 fr,20 a0 a0 o
Fl 21 50 v 17,30 15,600 {-3,680 | oolam ! o fo
F2 2/1 50 K 20,900 i6,50 | 3,900 9124230 } o }o
F3 2/1 50 L2 14,560 {5,790 § 3,700 270 {290 01{o
F4 7S VE | 11,670 {5,000 | 3,400 [ 90400 { o { o
F5 28 ;5 Vi 10,800 {5,730 § 2,800 (1,240 {560 } O } 0
354 Bl 2 1 % Bis i 11,000 14,430 | 2,709 50 § 3390 0}0
82 27§ 50 Bis 10,306 3,200 [ 1,900 p 700400 { 0 | O
1724 21 | 50 Bis | 15,500 ,7,709 | 5,120 05§ o 9] e
1785 21 1 s Bis | 12,600 i£,600 | 3,00 fr,a00{m | of o
1783 1£/1 grs Bis 1,700 § 930 760 IMmi27 {140 |90
1790 182 |1 50 Bis 5,750 3,600 { 2,300 [1,450 {80 | 65 { 0
1791 11§ 50 Ris 4,920 {2,250 | 1,55 g20}52 [150 § 20
1792 18/1 50 Bis | 12,640 {3,710 | 2,140 9% ] 5% 100 | 0
355 G2 1°/1 50 VX 17,500 |6,520 | 4,200 [1,450 | 700 ofo
G3 18/1 59 VX 8,200 14,20 | 3,100 [1,100|50) | &0 | O

2. Maxinua Density,

The maximun recorded contemination deasity for ground deposition
and its location for euch fleld teat 1s glven 4n tadble 4.
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Table 4 ‘.:

saxious Recorded Contaminstion Density _{ﬁ
}:é

Fiold 1 Distance 52
te: t Density fron burst %uﬂ
gJ&bm ﬂ, _$

355 E1 1.1 v 60 }Q}
11§ 5.6 18 ' f'~

=2 ] 8.4 ki :}B

T F1 1.7 45 T
F2 1.2 30 A3

F3 2,0 55 Q:%(:

Fi v 2.1 EX) 2?“

®5 4o7 37 ida

354 B1 3.1 2 E:u
1784 1.5 50 ‘

&

1785 2.4 &0 f%ﬁ
1783 £2.9 5 o
1790 6.8 50 s
1791 13.7 3 (2)5
17924 6.1 40 -
355 G2 2,6 9 jf;
G3 _249 37 k, n&r

o~

* H.

3. Neight Recovwury, th
o4

The ground devosition data was converted to a weight of agent f:g
deposi‘ed on the ground, These values are given in table 5 for the indicated e

distance dnanwind of the cloud., Althougr in one case the agent raturn is stated
es being greater then 197%, it is within the experimental error for the conditions
of field testing and the significance of the figure implies that 100% of the agent
disseminated was accounted for by ground deposition.
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L 3 Table 5
; : Quantity of Azent Daposited on the Crid as Ground Deposition
2 ; Troz Rurst to Indicated Disiance Downwind
: { A
= : N
E Agent/ Munition's[Durst to indicated distance dosnwind(yd.) g-.'; ~.3~;
: Field |burster | Burst £411ing . = st
- test ratio theipght ~Asent w2ipht 50 190 | 200 V) 00 | 600 SN ¢
Tt ge ' S %
] 1781 21 gre 2is 2,835 94 | g6 b
b BSEL | 2/1 | 25 las | 2192 }29 17 |66 73] 7 | 79 ?(,f.iff}}“
= B! 211 25 n 2,192 |46 i 7 | 8 i 83 | & | &9 AR
-3 R [ 21 25 7 2,192 185 |104 | 109% ;52‘,’-}}'@‘4
; F11 21 50 VX 2,192 12 | 35 68 el 81 86" g ;-:; g
: . F2 | 2/ 50 VX 2,192 23 | 42 68 a 88 93* ?-_ﬁ:f-,.‘
; F3 | 2/1 50 X 2,192 32 15 | 76 g1 | 83 | gow S ACIC
L Fi | 21 50 124 Z,192 |29 158 | €0 | 8 | 8 | 86 gt
3 F5 | 2/2 50 | W 2,092 150 [ 76 | 91 | 93 | o4 P
- 3BLB1L | 21 50 Bis 2,455 {42 61 | 73 | ™0 | 8% ) Ky
o B2 | 21 50 | Bis 2,455 56 | 63 | 69 | Ti* L k_ﬁdmﬁ
] 1784 2/1 50 Bis 2,335 9 | 32 63 75 73% E’{i
] 1785 2/1 50 Bis 2,722 4132 |72 82w RN
1 i 1783 18/1 g, Bis 3,289 97 | 98% pz‘r}ﬁ {
" 1790 18/1 50 Bis 3,402 19 ¢ 68 84 86% H ;}_.‘.x) My
1791 |18 50 | Bis 3,280 |44 | 63 | me oy %‘g
; 1924 | 181 50 Bis 3,400 52 | 75 88 92 | 95 g ad
| 355 G2 | 18/2 50 Vz 2,987 |20 139 | 75 | &1 | s | &m [ N
- c3 | 181 50 W 2,9¢7 |50 |e7 [ &0 | 8 [ em NN
3 MELARER
‘.}3:;:“'%-{
*Totel agent return for a density of 1.0 mg. and greater, 3 ":{:'- N
. . EREE g AR
' ' S MLREY
B, {7) Verticnl Impsction, ii;?.‘ 3 &
; 1. Area Coverage. I:::é::.}:;
Tha total sreas covered by various contamination densities for ‘.':.::‘«::":
vertical impaction (measursd by sempling plates at ACC and by filter mper :m~
attached to cylindrical saaplers at DPG) aro given in tables 6 and 7, aldslade
| 2 (]
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Table 6 :

-

Totul Aren Covernze by Vertical Inmpuction at 8 Feipht of 18 in,

Field bﬁ?:::ﬁ Loight Contaminntion density (e./s“,m,l___
test® ratio sapet | Acent 1 0,71 =r1—-0—"05ﬁl 01 [ 0,5 i 1 75 {10
f Se.m.

1781 2/1 ['xt: Bis § 2,700 | 1,400 mo'lm a0l | oo E 0
355 F1 2/1 50 W 13,000 | 5,79 | 4100 ¢ 180 } o] oo

F2 21 50 X 21,990 | 13,000 | 7,400 { 920 { 200 0:0
F4 2/1 50 ! 1724 15,300 8,420 | 5,600 x50 1 0 ol o
F5 2/1 50 WX 15,3500 7,433 { 4,700 o] o o [ 0
1784 21 50 | Bls 121,300 ; 13,900 [ 9,200 | 3,400 ;1,400 0! o
1785 2/1 50 Bis  [23,540 | 12,780 | 9,670 | 4,990 :2,970 | 0 § O
1783 18/1 gro | Bis | 1,470 go | 61| 20 165 ) 151¢ 5
1790 18/1 50 Bis 6,160 4,1 | 3,320 | 1.900 1,200 | 320 | 30
1791 12/1 50 Bis | 4,£50 3,600 | 2,760 od | ¢50 | 170 | 50
17924 18/1 50 Bis |11,950 | 8,350 |6,40C {2,200 {1,900 [620 | ©
35562 | 131 50 v 2,9 | 84002 |580 2,10 1,0 | o o
63 | 1311 50 VX |13,000 | 3,600 2,800 | 440 o] ol o

#Field tests that did

not, huve availeble data ave not listed.

& "““"l"jx.;)_ XA

Teble 7

Aron Coverase by Vertierl Imraction
at a Helght of &0 in,

!

Pield
tosth

Agent/
burster
ratio

Hoight !
of
burat ;Apont

)
!
!

[or 4l

> E,
P el Y .“,
a1

Contzninntion density (z./sy.m.)
001 | 9,95 101 | 0.5 | 1 ]

o«

+] 355 F1
F2
F4
F5
G2

G3

" 2/1 50 | VX
18/1 50
18/1 50 | W

Tt, _
2/1 50 w

2/ 50
21 51 VX

Sg.m.'

13,500 | &, 700
17,900 | &,300
8,800 {5,600
7,750 ' 4,700
17,57 ‘7,400
4,79 3,00 |

a
LA
T alp e

21,090
| 33,200
19,500
17,500
22,700
8,810

1,450 | 300
1,00 ' 450
700 Q
820 0
2,500 ,1,200 | 30
400 i 0 0

yormy
s
43"
i,

!
N
i
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.
!,
0
o

» >
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*Field £esta that did net have aﬁailable data are

not listed,
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2. lisight Recovery.

For each test conducted et DPG, the weicht of agent transported
beyond 500 yd, was measureé by verticelly positioned cyliniricel filter-paper

sem-lers (size 3~3/4 by 8 in,) at each position on the 500~3<. are at heights

of 1.5, 5, 19, 15, 20, 25 and 30 ft. This guantity of agen! measured airborne
is given in table 8,

Table 8

Quentity of Agent Airdorne 503 yd. From Burst

i Veight !
Agent/ ; of pure Azent recovery
rield burster Burst i tgent Fraction
togt* ratio helrht Agent @ £31¥ing 1 Toleht of filling
[ : g : Ee i
355 E1 2/1 25 wooio2,192 8 0.4 t
E2 /1 25 VK {2,192 ., 22 . 1,0
F1 2/1 50 woof2,192 -7 28 1.3
F2 2/1 50 oL 2,192 1 3% L 1.6
¥3 2/1 50 oo 2,192 g WA
A 2/1 50 L2 S - - A ) 0.4
F5 2/1 50 w292 ;0 2 [ 0.
62 |18/ 59 VEor 2,987 ;16 | 0.5
{63 /1 50 VK 2,987 ! 3 2.1

¥Field tests that did not have avallable data are not listad,

. C, () Particle Size Dats.

The narticle size dats are presently being evaluated for each test
conducted at ACC and DPFG under this prograa, The results =111 be summarized
end published in a later renort as an addendun to this memorandum,

r S
v e

by

N

b D. (U) Aecant Stability, - .

ﬁ Inspection of the motion pictures taken of each test in this Bis and

. VX-filled 155-m+, shell rrogram, conducted at 4CC and D®G, incdicste that agent

s flashing occurred in two out of nine 57 £, triels with the munition (bnth statically
o fired) equipped with a 2/1 agent/burster ratio and two out of seven 50 ft, trials

N (one static ond ono dynnzic) with tha wunition equimped with an 18/1 agent/burster

s ratio, Agont {lashing did not occur in the static fired muritions functioned at

ground level nor in the dynamic firad munitions functioned at a hoight of 25 ft,
Tho rosults of esch test that kad apgent flashing are not includsd in this revort
since & avmorandum will be issued summarizing all data with resvect to agent

DS

«‘; stability.
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V. (C) DISCUSSICH.

illustrating the chunge in srea coverage when tho munition is firec stetically
end dynamicelly, filled with VX and VX simulent, squipved with agent/burster
ratios of 2/) and 18/1, and functioned at varisus heights. These carves have
not been adjusted for standsrd meteorological conditions; however, tte wind
speed of each test is given or erch {igure.

Sample area coverage curves are given in appendix B (figures 1 througt ~)

A chrawrison Letween the ares coverage of ground deposition nroduced by
this munition functionsd at a hLelght of 53 ft. whern = uipned with a 2/1
egent/burster ratio (figure 1), indicatesthat there is little differance in the
results obtained when det nated statically and dynamzically; hLowevar, there does
annser to be an adventage in functioning the munition, eyuipred with ». 18/1
agent/burster ratio, dvnanically for density levels below 1 g./c .z, (figurs 7).

Figure 3 inaicates that *here is little Cifferonce in ihe sret covorsge of
ground deposition when the munition is filled wit* VX and VX simulant [bse-com-
pound bis?Z—ethyl hexyl) hydrogen vhosnhite J.

Insrection of figures 4 and 5 indlcatesthut the optimum heivht for achiewing
maximum area ccverage for small conlamimetlon Jensities is at gome hei~+% abova
50 ft. for both tre 2/1 and 19/1 gcgent/burater ratics, For high densitv levels
(f to 17 g./s,.0.) the ontimum height appesrs to be at grovnd level,

In ragard to the 2/1 «n? 18/1 arent/burater ratiss, fi7ures 6 and 7 !{ndicate
that tlare is & ali+*ht advantage in equir~ine +the munition wit: a 2/1 ratio when
ctatically functi e 4t ground lovel and »t & Leigtt ~f £0 ft. In functicning
the munition cyn mically, figure & indicutes tlet there is essentially no
difference In *rn area coverage of ground dejosition,
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APPENDIX A

TEST DIRECTIVE AND AMENDMENTS, FIRLD TESTS 1781 THROIGH 1801
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o TEST DIVISION
DIRECTCRATE CF DEVEIOPMENT
CHEMICAL WARFARE LADUCRATXRIES
Army Chemical Center, Maryland

TEST DIRECTIVE

FIFLD TESTS 1751 TilROUGH 1801

Static Tests of Single Bis-Filled 155-mn Shell

Equivped with Apent to Burster Ratios of 2/1,
10/1, and 30/1 and Detonated on the
Ground and at Heights of 50 and 100 ft.

CMLRD~CW-D(T) 20 February 1957
I. OBJECT.
) The object of these tests is:

A. To establish the effect of the agent to burster ratio on the —
Aissemination of V-agent simulant when the projectile is alr and ground burst.

» BN
v ) s
-

B. To determine if V-agent projectiles of optimum agent to burster
ratio as detemined by these tests can be assessed at Carroll Island,

ITI. AUTHORITY.

Project Li-0h-15-028, Gas Artillery Shell, Job Control No. 7-165.
These tests were requested in Munitions Division's Work Order dated

IIT. METECROLOGICAL REQUIREMENTS. .

No vrecivitation; wind speed at 2 m. height, between l; and 12
m.p.h.
IV, AGENT. '

Bis-compound _Bis(?-ethyl hexyl) hydrogen phosphite ,

V. TMUNITION,
A. Munitions Detonated at Ground Level.

Each munition will be a single 155-mm. shell arranged for
static firing. The details of each munition's description are given in the
following table:

WSASSIHED
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Nt
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£ - S 1
| F . )“‘ O
: LAt SN
. 3 : - vk mlad! i:{.}c:_.‘,
£ - it
E 7 R
'E 3 A!)prOX. 10D OXe -~ ol
‘ :’ Fleld weight of welght of Type Agent to burster ﬁr}—@
lg E ‘test agent burster burster ratio “ A .i’-:;
] B L ) PRy N
% 1781 2800 1400 tetrytol 2/1 }.;-!\{;‘”—:‘}
E - 3 - AL :"-
C 1782 3100 310 tetrytol 101 HAR
E' ; » K .*‘4 ,_({
. 1783 Koo 140 tetrytol 30/1 Ltz 3
13 - TR
B. Munitions Detomted at a 50-ft. Height. . e
,'v“.;':‘.._: P ‘:
Each muniticn will be 8 single 155-mm. shell arranged for | SR ST
static firing at 50 ft. abcve ground level. The details of each munitions ;\. gAY
description are given in the follcwing table: : s
Approx. Approxe.
Field weight of weight of Type Agent to burster
‘ & test agent purster burster ratio
E 3 8o Be
= 1784-1786 2800 1400 tetrytol 21
b . 1787-1789 3100 310 tetrytol 101
E 3 . ,
8 17901791 4100 10 tetrytol 30/1 AN
E AR ner
E ' At
RSN
- § . C. Munitions Detonated at a 100~ft. Height, ::’_5,{ -.%—f‘
: . LA
Y Each munition will be a single 155-mm. shell and arranged NE ’5;7"‘
g for fumctioning at 100 ft. above ground. The details of each munition's E’-; -
& descripticn are given in the following table: _._5*_‘_‘ ‘;
" £ o E & ) .'
* ADProx, Approx. )
3 Field welght ¢f  weight of Type Agent to burster ¢
test agent burster burster ratio y
8e g
1793-1795 2800 1400 tetrytol 2/1 -
1. 1796-1798 3100 310 tetrytol 10/1
4 1799-1801 oo 140 tetrytol 30/1
; VI. PLAN OF TEST.

Ao Procedure.

Each of the tests functicned at ground level and at the S0-ft.
height will be comducted at M field on a sampling grid which will be laid out

R TR ALY
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as described In @&iagraz 2. The muniticns which will be airburst at the
50-ft. height will be suspenied between poles cn a cable and will be fixed
in such a2 mamner tkat its oesizicn simulates the arrival angle of tre
runiticn when fired.

Tne runitions to b2 functioned at the 1C0-f¢. height will
be pesiticned in the szme manner as those detcnated at the S0-ft. height.
These tests, hcwever, will be comiucted at the Aberieen Proving Greunds,
As much of the szmmling grid described in diagraa A will be used as scace
will rernit at the jberdeen facility.

If tte tests of mmitions detonated at the 50-ft. height
irdicate 2 decrease in area coverzge as compared to the ground detonated
rmunitions, the tests at a higher altitude will be cancelled.

B. Chemical Pata.

1. Liquid Sanpling.

Sazpling pans (393) utilizing hexylene glycol as an
abscrbent will be pesiticred on a level surface cf the ground at each position,
as shown in diagran A. The pethod of analysis will be the THB method.

2. Tmpaction Samoling.

Vertical plates (1S4) at the 18-in. height will be positioned
as shown in dlagran A.

v .
L
~ty

-~
$

3. Particle Spectrum Sanpling.

o

Vertical (184) and horizontal (184) slides will be positioned
on the grid as shown in diagram A. The vertlcal slides will be positioned
at the 18-in. height. )

e

W

h. Analysis of Arent Filling.

A 10-nl. samole of the agent in each munition will be submitted
to Chemical Test Branch for agent ocurity exanination. If this i3 not feasible
then a sample of the filling batch will be submitted.

C. Meteorolosical Data.

1. Macreometeorologiczl Observationse.

.

Observational data (cloud height, type and coverage, air {'wf‘.
temperature, relative humldity, condition of terrain and precipitation record »-_‘*—_ - i
for previous 24 hr.) wili be submitted on standard forms. Observations will L.—.«.i.zfvﬁ.:a

[ tanad Y

be r:ade at the test site 5 min. pricar to and immediately after the test. . o ey
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2. Micrgetecrolop-ical Data. SESRY
L]
The wingd tewer will be used to cbiain wind speeds up to E ‘..f'_"_ﬁ
169 ft. fer all airburst trials. In additien the 2-z. wind speed, 2-n. AREAA
wind direction, surface temperature and femmrature gradient (2 m.-0.3 2. ‘;}}.@.’-
end & 8.=0.5 2.) will be reasured. £11 data shculd be measired on instruments ity
with ccntinuous recerders and as near the cester of the grid as practicadle. T
AN
ol
. Fhot, ohi . R
H Thotofgranhic Data rtaes p
(e
1. Still Photceraohs. SN
P
5till photographs cnly will be taken of the -muniticns susoended k’:-,.".'-‘t";,.‘i
abuve the ground and of the clcud of 211 runitions alter Jetenation. ;‘HS.}"&‘,-;
a1 ¥ V)
: v ARSI
i 2, Hotion Pictures. Cata Ty
E . . £, -4
- High speed moticn pictures (1,700 f./sec.) will be taken of REE
3 the burst at a pesiticn as clese to the ourst as practiczbdle. Standard ol
3 motfon pictures (6 f./sec.) in celor, cor black and white, as the lighting ",-:.'_ "
3 permits, will ve taken cn ecth upuind and cross-wind pesitions of the cleud AN
] travel at a distance of approximately 150 yd. ,:_:);_:,- :
AR
E. Operational Data. k|
3 by
P N
3 The test engineer will subnit a written repert to include Pty
kE the following: ;; k
1. Fileld test numer. .
3 2. TDate and time of test.
3. Exact welght of agent and explosive.

b. A1l changes in test precedure from that called for in
the tesat directive.

T

' Y. Description of runition functicning fron visual
observations, including any irregularities. :

. 6. Careful descrintion of crater where applicable and
fragments recovered, including dimensicns. This phase requires snecial attention.

7. A complete description of all eyulipment malfuncticning
or damagee

VII. HESPONSIBILITIES. . 3‘

A. The tequesting agency will supply all muniticns or equipment (conmplete)
to be tusteds

! t
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-
b
L]
.
.
-
*
.
J N . . T -~ T S ’*:"‘h(.. .‘L.‘.kq.‘l;pj-..;.’u.gfunﬁ.-_.k
poomce e m o m e T T o o aaat e AT e R T TR LR M
CRRCKRC) = » - -




deadiiad: bediinda

= - "‘% s =
n«u;sbi. J

B. Chemical Test 3ranch, Test Divisicn, will perform all necessary
chenical malyses and submit the results with all vertinent infermation
concerning the results to Plaming & Evaluation Branch,

C. Field Operaticns Zranch, Test Tivisicn, will supply all necessary
crenical samoling and metecrclerical equiprent, set up and maintain field,
oerfcm all necessary instrumentaticn, previle test engineers and other
necessary personnel, conluct the test, previde auxiliary personnel, equipment
and services as necessary and submit the data to Planning £ Evaluation Branch.

D. Plaming and Evaluaticn Branch, Test Didision, will cvaluate the
data ani results and submit a written resert to the requesting arency.

E. Mr. James E. Norton, extension £119, is the Munitions Division
Broject enginerr and the tests will be cocerit.  +d thrcugh him.

Concurred ins - " Submitted by:

E&ECT At Tagyr

Farold L. Gotoff 1 ) A~ Dight M. Shaw
Chief, Field Operations Br. )

Concurred in: Recommending approval:

/ Zé:@& é: fz/(ﬂ/',w ot 2,0
Aoraham Koblin 14( Frederick L. Horning
Chief, Chenical Test Br. Chief, Data Sdction

- Planning & Evaluation Br.
APPROVED:
: s —r’
vé«a‘n{ / Rosgyr—

SG TT J. THAYER
Chief, Planning & Evaluation 3ranch
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TEST DIVISION
DIRECTCRATE QF DIVELOPH™NT
CHEICAL WARTARS LABCHATORIES
Army Creniczl Center, Maryland
CLILRD-Gi¥-D(T) 5 larch 1957
ANENDUENT I
Tezt Directives for
Fleld Tests 1731 throuch 1801
Fielé¢ Tests 1802 through 1£22
* Field Tests 1823 through 1846 /%73
: The dircetive is amended as followss e
K Y
1 VI. PLAN CF 7357, LAY
] = ﬁ
{ila
A, Procedure, . ;'T'W:;
4 SN
: Zach of the tests Tunctioned at ground level will '@0‘.
: be contucted et M fiald on a saepling grid which will be laid out - :';’1‘3‘3
3 as described in diagram A. The tests functioned st the 50 ft, Lﬁ
E keight will be conducted et ii field on a sampling grid which will AT
1 be laid out as shown in diagran B. (Note: The change in grid ,H:"‘,l‘;;
saapling frox A is ss follows: Only the samvling pan positions t :-:
are changed, the slide and plate positions will remain the same. \ §,
The inner prid #ill have sampling pans only at those positions t e
which have plates and slices with the addition of .4 positions XY .
spnced 10 vd, spert at the corners of a squars contered im g )3
modiately Lelow the munition, squere 0 will have 5 yd. spadng ‘.:v %
betweon pans (not 10 yd.), square P will have 5 yd. spacing },‘-‘:.,-'_,:
between pans {not 25 yd.), and square ¢ will have 12,5 yd. spacing ‘\,}i_
betweon nans {not 25 yd,}). . '\\‘ :;.(’;,_Li-
it A S 7Y
B. Chemical Data. !--3??
Lol
After the worés "diagram A" .add "or diagren B, as ‘.-‘:.:.*.
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Amondment I to test dirsctives, F. T, 1781 through 1846,

{continued)

Concurred in:

A .
f-:/_/j./\‘-i L S I\fo 7,{ (:‘--r

Harold L. Gotoff 7
Chief, Field Operations Branc

Concurred in:

nm Kot

ham Koblin =
Chief, Chenical Test Branch
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Subzitted bys
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Frederick L. Horning

Recomnending approvals
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k,QArfﬂ oL XYY "
Scott D. Thayer
Chief, Planning & Evaluation Branch
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x - Crid center (5~level Wind Reconder) . W %\\k ,

« = Sampling pans

0 - Horizontal and verticul slides
vertical plates

e, Pans only at:‘ M, H6, F8, H8

Pans, plates and slides at:

B2, Cz, Dz, B2, F2, G2, H2, 12, J2, KR, L2
B3, L3, B4, D&, E4, Fi, G4, KL, I4, Jk, LL,
B5, D5, J5, L5, 86, D6, J6, L6, B7, DT, J7,
L7, -8, b8, J8, LE, B9, D9, 49, L9, BLO,
pio, &190, F10, G190, K10, I10, J10, L10, H11,
Ll.%, $12, D12, £12, F12, Cl2, 112, 11, J12,
L12.

A Hi-Speed Camsra
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A 100 £t. wind Mast
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UNCLASSIFIED

TEST PIVISION
DIRECTORATE OF DEVELOPUENT
CHZIICAL WARFARE LABORATORIZS
Army Chemicel Center, lzryland

CULRD-CT-D(T) 3 Aoril 1957
ANSHDIENT IT
Tast Directives for

Field Tests 1781 through 1801
Field Tests 1802 through 1822

ANENDLERT IIT

Test Direciives for
Field Tests 1823 through 1843

The cGirectives are swended as follows:

IIT, METEOROLOGICAL REQUIRRMERTS.

.No precipitation; wind speed at 2 m, height, between
Z and 12 m.p.h.; wind direction for esch munition functioned at the
100-ft. height, between 165° end 207°,

VI. PLAN OF TEST.
A, Procedure,

Pach of the tests functioned at ground level and at
the 50-ft. height will be conducted at il field on a sampling grid
which %ill be laid out as described in diagrar A and B, The tests
functioneé &t the 100-ft. lLeight will be conducted at the Aberdeen
Proving Grounds on a sanpling grid which will be lald out as shown
in diagram C, attached hereto,

B, Chemical Data,

The chemical data for each test functioned at the
100-£t, height is amended as follows:

1, I1dguid Sampling,

Sampling pans (400) utilizing hexylenc
glycol as an absorbent will be positioned -n a level surface of the
ground at each position, as shown in diagram C. The method of
analysis will be the TilB method. b

. Impaction Sampling.
Verticel piatea (194) at the 18-in, height

UNCLASSIFIED
4l




3
AT e -
UNCLASSIFIED
will b2 rositioned es shown in disgren C.
3. rzriicle Spectrys Searling,

verticel (192} eré horizontal (132} slides
viil be positioned on ihe zrid as shewsn In diggraz €. Tie vertical
slides will bo positione at the 18-in. height.

4L, Analysis of Agert Filling.

A 15-n1, s=nple of the egent in ezch suniticen
#3111 he sub~iiiad to Chemiczl Test Srenck for agent puriiy exazination,
If this is not feasible then a sample of the filling tateh will te sub-

nitted,

Concurred in: Subzitted by:

{.} 7T .
< {‘ o - f Sl e
’ OZ) e f'/ /"/M/l{’/ ’/,/f‘,', O//LL”'N—/

Harold L. Gotoff {t Drigrht i3.(Shaw

o
Chief, Field Operations Brinch .

Racozuending approvals

LD, Thaps

Concurrcd ins

aéﬁﬁfﬁgfzki

3cott D. Thayer
Chief, Plarning & Evaiuation Branch

AleZhan hoblin
Chief, Chenicel Test Branch

APPROVID:

— S
) VAR 7 be

/CHARLES E. LILLER
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